Production of these agricultural goods involves intensive uses of natural and human capital.' Unsustainable agricultural practices implemented to produce agricultural exports are depleting the soil and water and causing irreversible damage to the ability of many landscapes to provide ecosystem services. Because of their export driven agricultural policies, ecosystem services are being exported from EDAEs along with the products that ecosystems currently support.
Better attention to ecosystem services in EDAEs such as Kenya should compel a reconsideration of export-driven agriculture and trade policies that are detrimental to long-term ecosystem functionality. Specifically, an analysis of the effects of the current agricultural export bias reveals little incentive to assess the value of damage caused by agricultural practices that are depleting natural capital in developing countries.' The failure to integrate an ecosystem services valuation into export-driven trade policies leaves developing countries subject to the short-term benefits of agricultural practices that deny long-term ecosystem functionality. As such, the thesis of this essay is that exportdriven trade policies that do not account for both an equitable distribution of natural capital wealth and the long-term sustainability of ecosystem services are likely to decrease the overall wealth of economies that are highly dependent on agricultural exports.
I. AGRICULTURAL TRADE POLICIES TARGETING EXPORTS
Export-driven agriculture is a dominant driver in global economic development discussions.
Even in subsistence agricultural communities, farmers are uprooting food crops to grow exportable crops and converting subsistence farms to commercial production. That the pervasiveness of this approach is even demonstrated outside of commercial agriculture suggests that the dominance of export-driven agriculture -and intensive agriculture in general -poses significant risks to ecosystems.
See generally JASON CLAY, WORLD AGRICULTURE AND THE ENVIRONMENT: A COMMODITY-BY-COMMODITY GUIDE TO IMPACTS AND PRACTICES 53 (Island Press 2004).
8 Literature has identified the tensions between trade policies and environmental quality, and there has also been some recent research into the correlations between the locations of ecosystem services and poverty in Kenya to determine patterns of wealth distribution through infrastructure investments. But there has been less attention to the relationship between heavy agricultural export trade orientation, and its impact on natural capital and the continuing receipt (or lack thereof) of ecosystem services and their critical importance to human well-being. 
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A. Export Bias in Trade Policy
Export-led growth has been a major economic development policy around the world since the end of the 1980's. Export-led growth is the preferred alternative to central or state led planning which characterized economies around the world prior to the 1980's. Unlike export-led growth, central planning was accompanied by import substituting industrialization. At the time, whatever the weaknesses of central planning, it was assumed to be "very good at general industrial growth."' The end of the Cold War marked the end of the heyday of central planning and import substituting industrialization. Today, leading international economic organizations such as the World Bank, World Trade Organization, and the International Monetary Fund, (IMF), prescribe outward orientation through trade liberalization as the best way to guarantee economic growth for industrialized and nonindustrialized agricultural economies.
Export oriented economic policy is part of the dominant economic orthodoxy today. The other elements of this orthodoxy include fiscal discipline, redirection of public expenditures to fields offering high economic returns, tax reform, interest rate liberalization, a competitive exchange rate, trade liberalization, liberalization towards foreign direct investment, and privatization."
These elements of the Washington Consensus, originally outlined in 1989, were (and continue in many respects to be) prescribed as necessary to promote economic development initially in Latin America and subsequently to developing countries in general." Three of the primary elements of this consensus are trade openness, openness to foreign direct investment, and market economy. Advocates of this agenda recommended that developing countries could achieve economic development by liberalizing their markets and dismantling the welfare state in so far as services such as energy, telecommunications, and water were provided by the State.1 2 The IMF, the World Bank, and bilateral lenders have used many of these elements as conditions for developing countries to access the funds lent to them. 3 The Washington Consensus, or neo-liberalism, has undergone its own metamorphosis. The inclusion of social safety nets and directing aid funding through non-governmental organizations are examples of such modifications. 4 However, the center of this economic orthodoxythe promotion of market governance with a view toward increasing the role of the private sector as the engine for economic growth, and to free market forces from the clutches of state regulatory control -has remained the same. The commitment to export-led growth is a central element of this economic orthodoxy.
In the initial phases of the Washington Consensus, developing countries were required to adopt its elements, including adopting production for exports as an economic growth strategy. Today, these commitments have come to represent a consensus among the governments and business interests in developing countries. The idea that an economy grows through exports has become one of the most widely-shared ideas among those in charge of national economies around the world. This consensus is reflected in the proliferation of bilateral and regional trade agreements within and between countries of all economic levels.
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The United States, Europe, Africa, Asia, Latin America, and elsewhere, are committing to a spiraling and ever growing web of trade agreements. The growth of these agreements is evidence of the importance attached to exports and trade openness as elements of economic growth. In the United States, President Obama has made doubling exports in five years a central goal of his job creation agenda.'" For President Obama, trade agreements serve as the foundation of his plan to create two million jobs under the National Export Initiative intended "to help farmers and small businesses increase their exports, and reform export controls consistent with national security."" The United States has already entered into several trade agreements to achieve this goal and is in the process of negotiating several others.
Likewise, the EU's commitment to export-led growth is reflected in its 2020 Strategy.'" This strategy argues that the "EU will require a stronger export orientation" to create more growth and jobs." The 2020 Strategy makes the case for a strong and positive link between trade and growth. Several reasons are given for this linkage:
[Trade] openness enhances efficient resource allocation. It creates incentives for capital and labour to be put to work in areas with the highest return. Second, trade facilitates the dissemination of knowledge and innovations embodied in goods, services and investments. Third, open trade encourages competition and thereby provides an incentive to supply the best quality/price ratio of goods to consumers and to increase productivity. Fourth, opening up trade gives producers access to larger markets and hence, the possibility to reap the benefits of increasing returns to scale and specialization. 20 In short, the EU attributes three critical benefits to trade opening: economic growth, consumer benefits, and employment. 2 '
The wide and broad acceptance of an export bias in economic growth strategies also prevails in developing countries such as Rwanda-a tiny land locked country in East Africa. Like the EU, a central plank of Rwanda's Vision 2020 is regional and international economic integration. Rwanda's goal is to become a middle income country through export-led growth and the adoption of a liberal market economy.
2 2 The other five pillars of this vision are (1) private sector-led economy; (2) good governance and a capable state; (3) human resource development and a knowledge based economy; (4) infrastructure development; and (5) productive and market-oriented agriculture.
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Rwanda's economic reforms have been so impressive that western aid donors have ignored the political repression of the opposition in Rwanda. 24 This is also true of other economic reformers, such as Uganda's Yoweri Museveni and, to some extent, Ethiopia's Meles Zenawi, who have all embraced market governance, including export orientation as a central economic strategy. 25 Clearly there are other factors at play here, including the very powerful influences of donor agencies such as the United States Agency for International Development and the U.K.'s Department for International Development.
2 6 Influential parties also include African government bureaucrats, civil society groups, and organizations whose budget lines depend on these market oriented donors and who invariably subscribe to market governance ideas such as export orientation for self-interested reasons. Small countries like Rwanda may adopt neo-liberal ideals such as export-led growth and seek to reproduce it for selfish reasons such as attracting foreign investment. After all, adoption of market governance -including an export orientation -has been embraced within a community of mutual recognition that includes prospective investors and business intermediaries, such as banks and insurance companies. Adoption of these reforms also serves as a signalizing device that their investments would be protected in that country. 28 Another reason for the subscription to trade openness or export orientation is that there is a much broader group of economists, including economists in the governments of developing countries, who studied in economics departments that fully subscribe to neo-liberal economic reformism and who have come to believe in the efficacy of its ideals. Yet, clearly neo-liberalism has been adopted by this wide array of actors-including government economists and non-governmental activists-in their interactions with each other, and the actors' adoptions of neo-liberal ideals cannot be solely accounted for by a narrative of imposition through conditionalities. Once created, these intersubjective understandings and expectations acquire a self-perpetuating character. 3 0
B. Extensive Agricultural Export Sector
The Food and Agriculture Organization has designated countries whose economies depend on agricultural exports as Economies Highly Dependent on Agricultural Exports (EDAEs) ' An EDAE has the equivalent of "one-fifth or more of total export earnings or one-fifth or more of their total imports in 1988-1990'!32 from agriculture. The FAO has identified 24 sub-Saharan African countries in this category: three in Latin America, the Near East, and North Africa, and eight in the Far East and the Pacific. Those countries can be seen in Table 1 . Each of these countries relies on agriculture for a predominant share of its exports, domestic employment, and GDP. A majority of the population in each of these countries is engaged in the agricultural sector. Consequentially agriculture serves a critical component of each country's well-being, not only because of the foreign exchange earned by exports, but also because it is a source of domestic subsistence and employment. Agriculture is the cornerstone of economic development in many African countries. Eighty percent of the population in Africa still relies heavily on the agricultural industry to support their countries' economies. Mr. Sindiso Ngweya, Secretary General of Common Market for Eastern and Southern Africa (COMESA), calls agriculture the "engine for economic development." 34 In fact, in the 1992-1993 period, agricultural products accounted for around thirteen percent of all developing country exports, but accounted for twenty percent of Africa's exports.
3 1 Yet agricultural trade experiences major problemsincluding the inability of these countries to expand their export volumes as export prices fall, and increases in volume and value of imports with deteriorating terms of trade for their exports.
6 This is particularly so for EDAEs that are highly dependent on the export of a single commodity. For example, Malawi is highly dependent on tobacco. Kenya, which is a low-income food deficit country," depends on a broader range of agricultural exports but has a concentration of poverty in agriculture.
II. ECOSYSTEM SERVICES AND EXPORT-DRIVEN AGRICULTURE
In an important sense, ecosystems are a form of wealth. Ecosystems provide services that are critical for human survival and costly to replace. Agricultural practices often interfere with the ability of ecosystems to continue delivering such services. Moreover, exportdriven agriculture policies contribute to the loss of ecosystem services by encouraging short-term production over long-term ecosystem functionality. 
Curtailing Ecosystem Exportation

A. An Introduction to Ecosystem Services
Functioning ecosystems are essential to human well-being; 39 they "provide basic life support for human and animal populations and are the source of spiritual, aesthetic, and other human experiences that are valued in many ways by many people." 4 0 Ecosystems provide services that humans cannot live without, such as contaminant filtering of water by soils and vegetation, processes that support food production or provide protection from severe weather events. There are even ecosystem characteristics upon which cultures rely so heavily that they emulate these characteristics in particular cultural icons and practices. These services are so critical that when ecosystems begin to fail, society must substitute or replicate ecosystem processes to ensure human survival.
Historically, many ecosystem services have been either undervalued or perceived as having no financial value.
4 1 Natural capital resources were thought to be endless 4 2 and "accrue directly to humans without passing through the economy at all. In many cases people are not even aware of them."
43 Because so many of our daily decisions are centered on commercial solutions and exchanges, and because most ecosystem processes have been assigned little or no commodity value, many ecosystem processes, structures, and functions continue to be undermined.
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Political and legal institutions have encouraged the consumption of ecosystem goods in a manner that interfered with the natural processes that provide air and water filtration, soil and climate regulation, flood protection, and biodiversity maintenance. 45 Recently, http://www.epa.gov/ecology/publications.htm. 41 Geoffrey Heal, et al., supra note 2, at 336-37 ("Ecosystems deliver these societal benefits 'for free' and, in many cases, on a scale so large that humanity would find it practically impossible to substitute for them."). 
See generally , NATURE'S SERVICES: SOCIETAL DEPENDENCE ON NATURAL ECOSYSTEMS
(Gretchen C. Daily ed.,1997). 45 To understand the intricacies of the project and provide a better accounting for the value attributable to ecosystems, ecosystem services have been characterized according to the type of services provided: "provisioning services such as food, water, timber, and fiber; regulating services that affect climate, floods, disease, wastes, and water quality; cultural services that provide recreational, aesthetic, and spiritual benefits; and supporting services such as soil formation, photosynthesis, and nutrient cycling." MILLENNIUM ECOSYSTEM ASSESSMENT, supra note 1, at V. the Millennium Ecosystem Assessment provided a bleak outlook by reporting that in over sixty percent of the ecosystem services studied, degradation and destruction is outpacing their ability to adapt, absorb changes, or otherwise recover. 4 6 The idea of accounting for the value of ecosystem services is steadily emerging as an effective approach for identifying value in ecosystem processes and the costs of changing landscapes. Ecosystem services valuation champions a functional understanding of nature's value and our economic dependence on ecosystems. As such, the integration of ecosystem services into governmental policy and decision-making processes is essential for community recovery. The ecosystem services approach changes the tone of asset management by capturing the value of these previously ignored ecosystem functions.
4 7 Of course, in many cases the value will be apparent only after an ecosystem has been degraded and no longer has the capacity to perform.
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Yet by recognizing value in ecosystem processes and functions, and by accounting for ecosystems as capital assets, it is easier to understand why otherwise unrelated practices and policies can have a significant impact on wealth distribution and maintenance. Any decision that involves some interaction with the landscape can be valued in a natural capital accounting "insofar as they either change the benefits associated with human activities or change the costs of those activities." 4 9 From this perspective, the ecosystem services concept has enabled governments to re-envision the manner in which they inventory and value their assets.
Agricultural production is an example of a provisioning ecosystem service. However, in general, agricultural productivity (in both commercial and subsistence farming) depends on the continued delivery of ecosystem services from functioning ecosystems.so For instance, 
NAT'L RESEARCH COUNCIL, COMM. ON ASSESSING AND VALUING THE SERVICES OF AQUATIC AND RELATED TERRESTRIAL ECOSYSTEMS, ECOSYSTEM SERVICES: TOWARDS
BETTER ENVIRONMENTAL DECISION-MAKING 154 (2004) ("the value of ecosystem services becomes apparent only after such services are diminished or lost, which occurs once the natural processes supporting the production of these services have been sufficiently degraded."). 49 Such circumstances have value "insofar as they either change the benefits associated with human activities or change the costs or those activities." Costanza et al., supra note 4, at 255. Many of these services that benefit agriculture as nonagricultural ecosystem processes have a less obvious use in the agricultural process. Natural pest regulation," pollination, 54 nutrient cycling," 5 and climate control 6 are essential for productive farming, but because they occur in nonagricultural ecosystem processes they are not often accounted for in agricultural operations.
B. Ecosystem Services Tradeoffs in Commercial Agriculture
Increasing populations and complex economic dependencies have spurred a need to increase productivity in agricultural operations, yet the need for increasing agricultural productivity has resulted in significant ecosystem services (ES)."); INT'L INST. FOR SUSTAINABLE DEV., supra note 8, at II ("If the cultivation of plants for food and livestock is to succeed, then natural factors such as fertile soils, adequate soils moisture, suitable climatic conditions and a rich source of plant and animal species are necessary.").
51 Zhang et al., supra note 50, at 255. See also CLAY, supra note 7, at 46 ("Soil can reduce or create greenhouse gases, crumble bedrock, and purify all the fresh water on the planet. Healthy soil biota can facilitate some ten times the nutrient uptake and equal or greater biomass production as degraded soils with only a tenth of applied solid nutrients.")(citations omitted).
52 Zhang et al., supra note 50, at 255 ("Water provision and purification fulfill requirements for water of sufficient quantity, timing, and purity for agricultural production. Vegetation cover in upstream watersheds can affect the amount, quality, and stability of the water supply to agriculture. It is not clear that maintaining forest cover increases the absolute amount of water supplied to downstream areas. Other vegetation may do just as well. What is clearer is that forests stabilize water flow to reduce differences in flow between wet and dry seasons. Forests can also stabilize soil to reduce sediment load in rivers.")(citations omitted).
53 Id. ("Insects provide vital ES to agriculture including dung burial, pest control, and pollination. Beetles in the family Scarabaeidae are especially efficient at providing dung burial services. They decompose wastes generated by large animals (a potential EDS from agriculture), thereby recycling nitrogen, enhancing forage palatability, and reducing pest habitat, resulting in significant economic value for the cattle industry.")(citations omitted).
54 Id. ("Crop pollination is perhaps the best known ES performed by insects. The production of over 75% of the world's most important crops that feed humanity and 35% of the food produced is dependent upon animal pollination.").
55 Id. ("Earthworms and macro-and micro-invertebrates increase soil structure via burrows or casts and enhance soil fertility through partial digestion and communition of soil organic matter. Nutrient cycling maintains soil fertility.")(citations omitted).
56 Id. at 256 ("Another (abiotic) form of ES to agriculture involves climate, including temperature and precipitation regimes but also the frequency and severity of extreme weather, droughts, floods, etc. Favorable climate confers a cost advantage to those who farm there. Suitable and stable climate relies on atmospheric regulation, which like many other ES is influenced by the functioning of multiple ecosystems."). tradeoffs between ecosystem services." Although the impacts have been particularly severe in aquatic ecosystems, the resulting degradation has been broadly felt. The Millennium Assessment reports as follows:
Agricultural development has historically been the principal cause of the loss of inland water systems worldwide (high certainty). It is estimated that by 1985, 56-65% of suitable inland water systems had been drained for intensive agriculture in Europe and North America, 27% in Asia, and 6% in South America. The construction of dams and other structures along rivers has resulted in fragmentation and flow regulation of almost 60% of the large river systems in the world. In many countries, the construction of large dams is still a controversial issue. Water pollution and eutrophication are widespread and in many countries have led to the degradation of many inland water systems. In addition to direct adverse effects on biodiversity, pollution has reduced the capacity of inland waters to filter and assimilate waste. Threats of water quality degradation are most severe in areas where water is scarce (dryland systems). Toxic substances and artificial chemicals are increasingly being released into waterways, with uncertainty about their long-term effects on ecosystems and humans. In recent years the devastation caused by invasive species has been increasingly recognized worldwide."
By focusing on how ecosystem services are ignored and undermined by agricultural practices, the benefits of cultivation and "improvement" of ecosystems can be placed in context. 9 Ecosystem services valuation
MILLENNIUM ECOSYSTEM ASSESSMENT: A TOOLKIT FOR UNDERSTANDING AND ACTION:
PROTECTING NATURE'S SERVICES. PROTECTING OURSELVES 5 (2007), available at http://islandpress.org/assets/library/27_matoolkit.pdf ("By reshaping ecosystems, we have improved the lives of billions. Human well-being, on average across and within many societies, has improved substantially over the past two centuries. More people are better nourished than ever before. People live longer, and incomes have risen. But the changes we have made to natural systems are not without costs."); see also MILLENNIUM ECOSYSTEM ASSESSMENT, supra note 1, at I ("Everyone in the world depends completely on Earth's ecosystems and the services they provide, such as food, water, disease management, climate regulation, spiritual fulfillment, and aesthetic enjoyment. Over the past 50 years, humans have changed these ecosystems more rapidly and extensively than in any comparable period of time in human history, largely to meet rapidly growing demands for food, fresh water, timber, fiber, and fuel. This transformation of the planet has contributed to substantial net gains in human well-being and economic development. But not all regions and groups of people have benefited from this process-in fact, many have been harmed. Moreover, the full costs associated with these gains are only now becoming apparent."). enables an accounting of not just the agricultural goods produced, but also the ecosystem processes and functions that are adversely (and sometimes permanently) impacted by agricultural land uses. 60 That is, we can value as tradeoffs the loss of certain ecosystem services by the costs that will be made necessary once the ecosystem processes are no longer able to deliver the benefits. For example, wetlands typically contain extremely fertile and productive soils, but these soils cannot be used without transforming wetlands and eliminating or interrupting the hydrological processes that helped to maintain fertility in those soils." Soil services from wetlands are examples of ecosystem services that are essential to crop production but displaced in the conversion of watersheds to farmlands. 62 Other tradeoffs may be considered more insidious because they seem more avoidable. For instance, aquifers and surface water bodies are often left degraded and undrinkable due to the overuse of or failure to contain fertilizers and pesticides. Monocultural production threatens biodiversity maintenance and the conversion of marginal areas from habitat to farmlands.' Improper disposal of agricultural waste affects ecosystem processes in the air, water, and land. 61 INT'L INST. FOR SUSTAINABLE DEV., supra note 8, at 13 ("Soil fertility loss and the degradation of water resources have directly undermined agricultural production with deforestation from agriculture, timber-based industry and energy generation being contributing factors to soil degradation and loss of watershed function.").
62 David Tillman, Global Environmental Impacts of Agricultural Expansion: The Need for Sustainable and Efficient Practices, 96 PROC. NAT'L. ACAD. SCi. USA 5995, 5998 (1999) (noting that, in some cases, "the best way to regain soil fertility lost because of tilling is to allow reestablishment of the native ecosystem").
63 INT'L INST. FOR SUSTAINABLE DEv., supra note 8, at 15 ("Water quality degradation has also increased due to increased use of pesticides and fertilizers. Pesticides, such as highly-toxic methyl bromide, are applied to flower plantations, threatening nearby Lake Naivasha, one of Kenya's few freshwater lakes."); see id. ("Nutrients and pesticides can run off from agricultural fields into nearby streams, rivers, lakes, and estuaries, . . . leading to declines in water quality. Thus, use of nutrients and pesticides to increase agricultural production can lead to critical declines in water quality."); see also Rodriguez et al., supra note 60, at 435 ("Agricultural production shows an inverse relationship with water quality and quantity: as we increase agricultural production, the quality of water and the quantity available tend to decrease. ").
6 Tillman, supra note 62, at 5999 ("A hallmark of modem agriculture is its use of monocultures grown on fertilized soils."). 65 CLAY, supra note 7, at 53 ("Another often overlooked but important cause of land and water pollution is the improper disposal of by-products and waste generated during production and processing of agricultural crops. Agricultural waste and by-products are often heaped and left to rot where they are created. They can become breeding grounds for pests. Sometimes they are dumped into rivers, where they absorb oxygen as they decompose, which in turn can asphyxiate [Vol. 30:1 have also resulted in massive soils erosion 6 and left ecosystems and human populations ill-equipped to fight or control disease." These agricultural practices are driven by the demands of agricultural productivity but, both individually and cumulatively, they inhibit the ability of ecosystems to continue delivering essential services in ways that may be invisible. 8 In some cases, these essential services can be replaced with substitutes, 6 ' although the cost of providing such replacements will often exceed the cost of maintaining the natural ecosystem processes. 70 A great deal is known about the demands that agricultural production makes on ecosystems in developing countries.'
For instance, production of cut flowers has been associated with a wide variety of impacts to ecosystem services and ecosystem needs: "Over exploitation of water resources by the flower growers has been held responsible for falling water levels, whilst a growing population on the lake shore (some of whom have been drawn there in search of employment) has fish and other aquatic organisms. In other places the age-old practice of burning is used to dispose of agricultural waste, but this leads to air pollution.").
6 Id. at 47 ("Scientists have estimated the global cost of soil erosion at more than $400 billion of damage each year to agricultural land and indirect damage to waterways, infrastructure, and health.").
MILLENNIUM ECOSYSTEM ASSESSMENT: ECOSYSTEMS AND HUMAN WELL-BEING, Health
Synthesis, Box 1.1 (World Health Organization 2005), available at http://www.who.int/globalchange/ecosystems/ecosys.pdf ("Modem, intensive farming practices in association with trade, travel and ecological change, are implicated in the emergence of diseases including BSE, foot-and-mouth disease and Nipah virus.").
68 See Rodriguez et al., supra note 60, at 435-36 ("Expansion of agriculture leads immediately to local losses of biodiversity through extirpation of local populations and loss of landscape diversity and, most important, loss of ecosystem services. These losses occur even if species extinctions do not or if extinctions are delayed due to the slow approach to equilibrium. A number of cascading effects result from the trade-off between land use and biodiversity. Perhaps the most important effects involve the unintentional impairment of supporting services, such as future soil formation, water purification capacity, or the maintenance of species habitat. Conversion of natural forests into croplands will also reduce ecosystem services such as climate regulation and carbon sequestration.").
69 INT'L INST. FOR SUSTAINABLE DEV., supra note 8, at II ("Deficiencies in some of these [ecosystem] elements or attributes can be augmented by technology through the use of fertilizers, irrigated water, high yielding seeds and domesticated animals over the short term and for long periods of time if managed sustainably.").
DAVID BATKER, A NEW VIEW OF OUR ECONOMY: NATURE'S VALUE IN THE SNOQUALMIE
WATERSHED 19 (2010) , available at http://goo.gl/8xPCK ("When water becomes polluted and natural systmes are not available to filter it, it is possible to build a water filtration plant so that drinking water is still available. In many cases, however, built capital cannot replace natural capital. If a species becomes extinct, their genetic variance will be lost forever.").
71 This essay is primarily concerned with commercial, export-driven agricultural practices because of the scale of such practices, and to illustrate that the conclusions we draw have specific implications for export policies in developing countries.
However, it is also widely acknowledged that subsistence agriculture is a major contributor to loss of ecosystem services and interference with ecosystem processes. led to deforestation, pollution, and pressure on wildlife as a result of fishing and hunting." 7 2 Cotton, another chief export crop in Africa, "puts considerable pressure on water resources, not only in terms of the pollution created by pesticides, but also because of the water requirements of the crop." 7 Tea production commonly causes loss of habitat and biodiversity through deforestation for fuels and cultivation. 74 Natural capital in developing countries is particularly prone to the economic demands of international trade. In some cases, culpable agricultural practices become economically essential and irreversible. For instance, commercial and cash crop production account for sixtyfive percent of Kenyan exports. 7 s Cash crop production of coffee, tea, pyrethrum, flowers and cotton consumes 500,000 hectares of cultivated land in Kenya.
76 Horticulture, which rose as an industry in Kenya as recently as 1972, remains the fastest growing sector of the country's economy."
C. Agricultural Export Sector does not Internalize Impact on Ecosystem Services
Most EDAEs have poor policy linkages between "government departments responsible for agriculture and trade."" This linkage is even weaker between government departments responsible for trade and agriculture, on the one hand, and those responsible for environmental management, on the other. This policy incoherence is particularly striking given the dominance of agriculture in the economies of EDAEs. In other words, one would expect that given the potentially adverse effects of export agriculture on ecosystem services in EDAEs, there would be greater policy coherence between export-led agriculture and eco-system service management. For countries like Thailand that have a strong comparative advantage in some agricultural products, exportled agriculture is regarded as critically important to poverty reduction. 74 Id. at 6 ("Much of the land that is now planted with tea was once tropical forests."). priority over the potential depletion of Thailand's natural capital by intensive agriculture. Many developing countries including EDAEs have long regarded linking trade and the environment as a strategy of rich countries and transnational environmental groups to unilaterally exclude developing countries' imports for failing to meet developed country environmental standards."o Thus for many developing countries that rely on agriculture for export revenue, linking trade and the environment is regarded as overreach-an effort to globalize the values of industrialized countries that did not limit their own growth by the same stringent environmental standards and rules in the early stages of their development."
INT'L INST. FOR SUSTAINABLE DEV., supra
Trade policy making in many countries heavily dependent on agriculture for exports tends to be undertaken without regard to environmental and ecosystem concerns. In effect, the narrow focus on intensive agricultural export activities tends to ignore the critical need to sustain functional ecosystems until ecosystem processes have been impaired. 
1999).
81 See Vandana Shiva, The Greening of Global Reach, 22 ECOLOGIST 258, 258-59 (1992). 82 The problems relating to desertification and land degradation are in part a reflection of the fact that intensive agricultural practices such as those relating to flower farming in Kenya deplete the natural capital which in turn contributes to unavailability of water in drier parts of the country. The destruction of the Mau Forest water catchment area exemplifies how intensive uses of agricultural land have resulted in ecosystem wide consequences.
83 Thus incentives to generate a horticultural and floricultural sector in countries like Kenya and Ethiopia have directly influenced intensive water use and fertilizer inputs in ways that adversely affected water quality and the ability of water uses for other purposes -including subsistence agriculture and industry, recreation, hydro-electric power, and drinking water for major urban areas. See generally Jacqueline M. Klopp and Kipkosgei Sang, Maps, Power and the Destruction of the Mau Forest in Kenya, 12.1 GEORGETOWN JOURNAL OF INTERNATIONAL AFFAIRS (2011). This overuse of common pool resources such as water is a reflection of at least three problems: first, there is an extremely large number of dispersed users of these resources who have no incentive to exercise restraint or otherwise avoid overexploitation of the resource and no reason to conserve for the future; second, the extraction of the resource by these users results in sub-optimal outcomes from the group's perspective, third, common pool resources suffer the absence of a collective resource management strategy or management structure.
See generally ELINOR OSTROM, GOVERNING THE COMMONS: EVOLUTION OF INSTITUTIONS FOR COLLECTIVE ACTION, 29-32 (1990).
are not specifically aimed at protecting ecosystems, they are likely to allow or even encourage short-term economic gains over long-term ecosystem value.
In Kenya, the National Committee on the World Trade Organization (NCWTO) coordinates WTO issues in the government. The committee has representatives from various government ministries as well as from the private sector, academia, and civil society. Although the NCWTO has a broad mandate including the study and analysis of how the provisions of WTO agreements are likely to affect the Kenyan economy, it has not conducted any studies on the impact of the country's trade policy on the ecosystem. 84 However, there is a Trade and Environment subcommittee in the NCWTO, chaired by the National Environmental Management Authority (NEMA). In spite of this, there is no evidence that the policy dialogue has included ecosystem services. The NCWTO is severely constrained since its existence is not established by statute and its funding comes primarily from donors rather than the government. about the direction of trade policy. 86 In this context, the place of environmental concerns within trade policy is virtually nonexistent. Thus, although Kenya now has a revitalized environmental legal and policy framework, trade and environmental policymaking have been bifurcated. 87 Environmental quality is subservient to increased growth and eradication of poverty in the process of development planning, policy formulation and implementation.
While the National Environmental Management Authority (NEMA), has prioritized the need to harmonize effective management of water catchment areas in relation to agriculture, water resources, forests and wetlands," no explicit links or references are made regarding the impacts of agricultural export production on ecosystem services. In fact, the driving purpose behind the NEMA's annual state of the environment report is to position the environment for its use in realizing the country's declared economic policy (to be a middle income country by 2030), rather than to examine how policies such as those intended to promote agricultural exports to produce foreign exchange, economic growth, and reduced poverty may be adversely impacting on Kenya's natural capital."
Not all countries follow Kenya and fail to make explicit links between trade and the environment as part of their trade strategy. The United States Congress in the Trade Act of 2002 established a negotiating mandate under which the negotiation of any future trade agreements is required to "ensure that trade and environmental policies are mutually supportive" and that they "seek to protect and preserve the environment and enhance the international means of doing so."o These 
III. INTEGRATING ECOSYSTEM SERVICES INSIGHTS INTO TRADE POLICIES OF EXPORT-DRIVEN AGRICULTURE
Promoting sustainable agricultural trade policies in developing nations faces the politically challenging dilemma of prioritization: all wealth generated must involve, at some level, a tradeoff between competing needs in ecosystem services. 91 Ecosystem tradeoffs can be quite complex, given that each alternative presents both benefits to human well-being and significant ecosystem costs. One fundamental problem in agricultural practices is the task of maintaining a consistent supply of clean water while satisfying the need for food production:
Greater use of the world's water supply for agricultural production may improve basic food production and human health in many places. However, increases in pollution and water shortages caused by moreintensive agriculture may make many of these regions more vulnerable to surprises, such as drought, eutrophication, or floods that overwhelm sewage treatment plants. One unexpected consequence of agricultural intensification and climate change is that many rivers will have higher discharge rates, becoming more prone to flooding and drying, with few big differences between scenarios. Many areas that are already waterlimited will face further water availability stress and will be more susceptible to environmental perturbations such as drought. These (Oct, 16, 2001 ), available at http://goo.gl/vCMlR. According to the Sierra Club the Act also fails to "provide sufficient assurances to Congress that the administration will bring back trade and investment agreements that meet congressional negotiating objectives to safeguard the environment" because it only includes "voluntary negotiating objectives on the environment." In addition, unlike the Jordan Free Trade Agreement and NAFTA, Sierra Club criticized the Act for doing nothing "to prevent countries from lowering their environmental standards to gain unfair trade advantages, and fails to actively promote meaningful improvement in environmental protection and cooperation." Id.
91 See Rodriguez et al., supra note 60, at 443 ("[R]eal-world examples support the contention that managers must make trade-offs that explicitly or implicitly lead to preferences among ecosystem services.").
regions may find themselves facing water shortages or water that is undrinkable. 92 The situation is exacerbated by greater uncertainties in the context of climate change scenarios and an increasingly unsustainable population.
93 Even more challenging is the loss of supporting services, such as biodiversity, climate regulation, and carbon sequestration. The loss of a supporting service "does not often have immediate consequences. However, the slow degradation of supporting services makes it very hard for future policy-makers to reverse the trend in biodiversity loss." 94 Expansion of agricultural productivity will be a continuing response to increasing populations and an adaptation to climate change uncertainties. As such, the expansion of commercial agriculture will continue to play a central role in the loss of a variety of ecosystem services."
Although the diffusion of technology may offer opportunities in many cases to manage certain ecosystem threats, appropriate technologies may not always be available. 9 6 Protecting a country's capital assets requires an understanding how uses of natural capital are linked to the economy and to human wellbeing. As recently noted by UNEP, "[I]t is possible to feed everyone without massive and irreversible damage to our ecosystems-damage that would ultimately endanger both water and food security in the future. The knowledge is there, if only we can make the necessary changes to act on it." 97 Trade policy makers need to understand the impact of trade policies on the ecosystem. Ecosystem services valuation provides significant insights into possible directions for trade policies. The importance of highlighting the impact of export-driven agriculture through the lens of ecosystem services exists in establishing 92 See id. at 435. 93 Most models suggest that increases in total agricultural production lead to the expansion of irrigated farmland, increased water stress, and increases in the volume of polluted water. See id.
94 See id. at 435-36.
See generally MILLENNIUM ECOSYSTEM ASSESSMENT: ECOSYSTEMS AND HUMAN WELL-
BEING, supra note 1, at 13. 96 Id. ("In many cases, appropriate technologies already exist that could be applied more widely, but countries lack the financial resources and institutional capabilities to gain and use these technologies. Where agriculture already dominates landscapes, the maintenance of biodiversity within these areas is an important component of total biodiversity conservation efforts, and, if managed appropriately, can also contribute to agricultural productivity and sustainability through the ecosystem services that biodiversity provides (such as through pest control, pollination, soil fertility, protection of water courses against soil erosion, and the removal of excessive nutrients.").
UNITED NATIONS ENVIRONMENT PROGRAMME AND INT'L WATER MANAGEMENT INST., SYNTHESIS REPORT: AN ECOSYSTEM SERVICES APPROACH TO WATER AND FOOD SECURITY 12
(2011), available at http://www.iwmi.cgiar.org/Topics/Ecosystems/. the link between ecosystem services and human well-being. Trade policies that ignore or displace ecosystem services constitute a direct assault on the well-being of local populations. This has been the case with the depletion of the Mau forest through intensive farming in Kenya that has in turn led to acute water shortages in Nairobi, the largest urban area in that country. 98 Agricultural reforms that address sustainable development, as well as export policies in developing countries, must account for the continuing receipt of the benefits from functioning ecosystems.
Evidence is already mounting in favor of ecosystem services integration into economic policy making and implementation. Recent research suggests that the incorporation of ecosystem functionality into agricultural practices may be an effective tool in the pursuit of sustainable agricultural production." The ecosystem services approach "expand[s] the breadth of landscapes upon which conservation efforts are employed, particularly on agricultural landscapes where new stakeholders are engaged in sustainable land-use practices."'o In the meantime, ecosystem services projects have sparked the interest of new partners and partnerships. 0 ' Under these circumstances, creating a culture of sustainable agriculture will depend on the integration of ecosystem services into farming practices and generation of sustainable alternatives: 02 the goal is "to insure that society benefits not only from 98 Environmental News Service, Kenya Seeks Millions to Save Mau Forest, Avert Water Crisis, ENS NEWSWIRE, Sept. 14, 2009, http://www.ens-newswire.com/ens/sep2009/2009-09-14-01.asp; see also John Mbaria, "Plan to conserve waters of Lake Naivasha," September 4, 2011 (discussing how overdraft of ground and surface waters "led to severe reduction in the water flowing on the rivers feeding into Lake Naivasha and to shrinking of the lake itself"), available at http://www.nation.co.ke/oped/Opinion/Plan+to+conserve+waters+of+Lake+Naivasha+/-/440808/1230168/-/d240nb/-/index.html.
9 MILLENNIUM ECOSYSTEM ASSESSMENT: ECOSYSTEMS AND HUMAN WELL-BEING, supra note 1, at 30 ("Another pathway through which biodiversity can improve food security is the adoption of farming practices that maintain and make use of agricultural biodiversity. Biodiversity is important to maintaining agricultural production. Wild relatives of domestic crops provide genetic variability that can be crucial for overcoming outbreaks of pests and pathogens and new environmental stresses. Many agricultural communities consider increased local diversity a critical factor for the long-term productivity and viability of their agricultural systems. For example, interweaving multiple varieties of rice in the same paddy has been shown to increase productivity by lowering the loss from pests and pathogens."). Most of the literature addressing the integration of ecosystem services values into governance emphasizes the importance of collaborative and stakeholder-driven governance, institutional valuation of ecosystem processes, and accountability."
The maintenance of ecosystem service values begins with an inventory of ecosystem services and their benefits. Information and education on ecosystem services is generally seen as a necessary component for improving farming practices in developing countries.o' 0 By understanding the manner in which ecosystem services sustain life and human well-being, communities will be better able to understand the value in protecting ecosystem processes. Hopefully, their understanding will drive them to take part in retaining the continuing benefits of ecosystem services, rather than exporting ecosystem goods produced at the expense of ecosystem functionality.
Re-orienting export led agriculture to become sustainable agriculture is challenging because the value accrued through functioning ecosystems does not obviously further the interests of export-driven agriculture.o 6 This is particularly true because the valuation of the use of agrochemicals in developing countries in recent decades and concentration on cash crops has often resulted in environmental contamination, severe health problems, and unprofitable crop production. The need for changes has resulted in a need for alternatives: crop production systems which do not rely heavily on chemical inputs, but which nevertheless produce economically viable yields while minimizing environmental impacts.
Integrated pest management is one such system that has been successfully implemented on a wide range of crops and agroclimatic zones.").
103 CLAY, supra note 7, at 2. Environmental protection is often seen as an unwanted burden for economic security, particularly in regions that are already challenged by global market competition, inadequately capitalized subsistence and local farming operations, and the continuing consequences of widespread poverty. It has been suggested that the liberalization of trade will provide some relief to ecosystem health through market-based mechanisms.
MILLENNIUM ECOSYSTEM ASSESSMENT, ECOSYSTEMS AND HUMAN WELL-BEING: OPPORTUNITIES AND CHALLENGES FOR
BUSINESS AND INDUSTRY, 18 (2005) ("Cultivated" versus "wild" services "sectors of the global economy are in major transition from reliance on ecosystem services provided in 'the wild' to those provided through farming. For example, nearly one third of the fish and timber supplied to markets comes from farming. However, farming brings new sets of environmental concerns and impacts on ecosystems. For example, carnivorous fish such as salmon are fed fishmeal, which is made from wild caught fish. As the farming of carnivorous fishes grows, care must be taken that doing so does not further deplete wild populations. Sustainable aquaculture will also minimize ecosystem services often suffers from the inability to understand future or geographically distinct value,o' and as such, "[i]n many instances, society chooses to trade off supporting services or regulating services in favor of short-term provisioning ecosystem services."'o Of course, in many cases, farming interests may not align with activities intended to maintain ecosystem processes because of a perceived lack of a direct benefit.' 9 Even for the beneficiaries of ecosystem services, it is easy to underestimate the character and extent of social and environmental externalities suffered in developing countries from export-driven agriculture, especially where the immediate gains are so important to a locality's or nation's gross wealth" 0 and are promoted in international arenas as viable development strategies."' The critical point to see is that export-driven trade policies effectively prevent developing nutrient and chemical pollution, escapees, and disease. Increasing consumer awareness of these issues is bringing pressure to bear on the aquaculture industry, favoring companies with more sustainable practices and policies."). However, it may be neither clear nor reasonable to believe that consumer choices will be sufficient to reverse ecosystem degradation in developing countries. 107 See Rodriguez et al., supra note 60, at 443-44 (discussing the difficulties in valuing services that are geographically or temporally distant).
10 Id. at 443. (" [M] anagement choices tend to increase the supply of services that are perceived by society as more important -provisioning and regulating services -and thus do not fully value tradeoffs of cultural and supporting services. In addition, supporting services are more likely to be 'taken for granted."').
109 For instance, hypoxia in the Gulf of Mexico is attributed in large part to nitrogen loads in agricultural runoff to the Mississippi River. Reducing nitrogen fertilizers in upstream farming operations to improve ecosystem productivity in the Gulf of Mexico may have no perceptible benefit to those farmers. For these farmers, it may be irrelevant that fertilizers impair the longterm ability of soils to provide particular services: "Synthetic fertilizers can reduce the ability of soil to produce or make nutrients available to plants. The application of concentrated forms of nitrogen by farmers reduces the activity of nitrogen-fixing bacteria in the soil, and it increases the populations of other organisms that feed on nitrogen." CLAY, supra note 7, at 50; see also David Tilman, et al., Agricultural Sustainability and Intensive Production Practices, 418 NATURE 671, 675 (2002) ("Although some ecosystem services, such as pollination or control of agricultural pests, are of direct benefit to a farmer, other ecosystem services may benefit the public as a whole but be of little or no direct benefit to the farmer."). INT. L. 723, 770 (2011) (arguing that, in a case study of corn production in Mexico, "the market price for U.S. corn did not take into account the significant environmental consequences of monocultural corn production, including soil erosion, increased agrochemical use, water pollution due to pesticide and fertilizer runoff, and depletion of aquifers used for irrigation; conversely, the market price for Mexican corn failed to reflect the social and environmental benefits of traditional com cultivation, including the protection of biodiversity and the well-being of Mexico's indigenous farming communities.").
I Id. at 739-740 ("World Bank analysts have advocated agro-export specialization as a viable development strategy provided that the 'playing field' is 'leveled' by reducing and eventually eliminating tariffs and import barriers.").
countries from implementing a linkage between comparative advantage and natural capital wealth.112
CONCLUSION
It is important to recognize that the ecosystem services valuation informs, rather than dictates policy choices."' An ecosystem services value will often suggest a particular allocation of burdens and benefits and as such, will be subject to resistance. Yet the ecosystem services approach yields value by accounting for natural capital and the conditions where ecosystems help to facilitate agriculture, whether for export or subsistence. More importantly, attention to the value of ecosystem services will provide crucial insights into whether exportdriven agricultural policies, and the agricultural practices that are often driven by such policies, result in a net gain or loss in domestic wealth and well-being.
This essay has argued that the integration of ecosystem services into governmental policy-and decision-making processes is essential, particularly in economies that are heavily dependent on agriculture for exports. The ecosystem services approach changes the tone of asset management by capturing the value of these previously ignored ecosystem functions so there is no tradeoff between ecosystem services and production of economic growth through exports. Such a tradeoff can be avoided by ensuring the demands of export-led or intensive agriculture do not over-exploit ecosystem services or habitat and biodiversity loss. Ultimately, it is our view that integrating ecosystem service-planning and protection into economic, and in particular trade, policy making and implementation through practices such as sustainable agricultural production is likely to augur well for economic growth 112 Although the focus of this essay is to align export policies in developing countries with mechanisms to retain ecosystem service benefits at home by integrating ecosystem service value into the policy matrix, one potential solution to the problem of understanding and awareness of the necessity for ecosystem services is to establish a system of financial accountability for ecosystem processes. Payments for Ecosystem Services (PES) programs are emerging in countries around the world to create markets-based interests in greenhouse gases, watersheds and watershed features, water, and even biodiversity. PES programs typically result in public and private investment in ecological processes by establishing economic value and allocating tradable units in ecosystems. 113 Zhang et al., supra note 50, at 259 ("But merely stating the economic value of a given service or set of services does not create incentives to maintain it. Policies will typically be required to create markets for currently non-marketed ES or to compensate people whose ecosystem management provides beneficial externalities to others, internalizing ES value into land management decisions.").
through exports, as well as the long-term sustainability of ecosystem services.
